Key indicators: single-crystal X-ray study; T = 93 K; mean (C-C) = 0.003 Å; R factor = 0.031; wR factor = 0.069; data-to-parameter ratio = 9.5. organic compounds o760 Liao et al.
The title compound [systematic name: (3bS,5aS,7R,8R,10aR,-10bS)-7-methoxy-10b-methyl-3b,4,5,6,7,8,9,10,10a,10b,11,12--dodecahydro-5a,8-methano-5aH-cycloheptal[5,6] naphtho-[2,1-b]furan-7-methanol], C 21 H 30 O 3 , was isolated from the beans of Coffea robusta. The molecule contains five fused rings including a furan ring. The two six-membered rings are in chair conformations, but the third six-membered ring and the five-membered aliphatic ring adopt envelope conformations. Intermolecular O-HÁ Á ÁO hydrogen bonding is present in the crystal structure.
Related literature
For related structures, see: Beattie & Mills (1955) ; Djerassi et al. (1959) ; Finnegan & Djerassi (1960) ; Scott et al. (1962) ; Ducruix et al. (1977) ; Chakrabarti & Venkatesan (1981) . For a total synthesis of cafestol, see: Corey et al. (1987) . For the absolute configuration of a related compound, see: Djerassi et al. (1953) . For the relative configuration, see: Scharnhop & Winterhalter (2009 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 2; y À 1 2 ; Àz þ 2.
Data collection: RAPID-AUTO (Rigaku, 2004); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97. constituents in coffee, the title compound was isolated. Its relative configuration was obtained from ESI-MS and NMR analyses, which were compared with a recent report (Scharnhop et al., 2009) , and confirmed by Single-crystal X-ray diffraction study. The molecule of the title compound contains a five-ring system A/B/C/D/E (Fig. 1 ). There is a trans junction between ring A(C1-C5/C10)and ring B(C5-C10). Cis junction are present between ring B and ring C(C8-C9/C11-C14) and ring C and ring D(C8/C13-C16). Ring A and D are both in envelope-like conformations, with C10 and C16 at the flap, respectively. Ring B and C both adopt chair conformations. The furan ring E(C5-C6/C18-C19/O1), of course, is planar.
Intermolecular O-H···O hydrogen bonding helps to stabilize the crystal structure( Fig. 2 ).
Experimental
The powdered seeds of Coffea robusta were extracted with cyclohexane and filtered. The filtrate was evaporated under reduced pressure. Then the residue was hydrolyzed with KOH in EtOH and extracted with tert-Butyl methyl ether(TBME).
The extract was chromatograhed over Silica gel column with eluent of petroleum ether/ethyl acetate(3:1) to provide the title compound as white solid. It was recrystallized in acetone to afford suitable crystals for Single-crystal X-ray diffraction analysis.
Refinement
Hydroxyl H atom was located in a difference Fourier map and was refined isotropically. Other H atoms were located geometrically with C-H = 0.95-1.00 Å, and were refined in riding mode with U iso (H) = 1.2U eq (C). The absolute configuration could not be determined from the X-ray analysis, owing to the absence of significant anomalous scattering, and Friedel pairs were merged. The absolute configuration was assigned by a comparison between the measured Optical Rotatory Power ([α] 24 D = -121° (c=0.4, CHCl 3 )) and a previous work (For Cafestol: [α] 24 D = -97° (CHCl 3 )) (Djerassi et al., 1953) . 
Special details
Experimental. 13 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.09240 (11) 0.1142 (2) (7) 0.0235 (7) −0.0012 (6) −0.0020 (5) −0.0019 (6) O2 0.0194 (6) 0.0162 (7) 0.0184 (6) −0.0047 (5) 0.0000 (5) 0.0010 (5) O3 0.0326 (8) 0.0219 (8) 0.0221 (7) −0.0020 (6) −0.0116 (6) 0.0034 (6) C1 0.0173 (9) 0.0132 (9) 0.0210 (9) −0.0003 (7) −0.0024 (7) 0.0013 (7) C2 0.0195 (9) 0.0148 (9) 0.0245 (10) −0.0037 (7) −0.0004 (7) 0.0005 (7) 0.0178 (9) 0.0166 (9) 0.0135 (8) 0.0014 (7) 0.0009 (6) −0.0031 (7) C5 0.0152 (8) 0.0135 (9) 0.0157 (8) −0.0008 (7) 0.0002 (6) −0.0001 (7) C6 0.0190 (9) 0.0149 (9) 0.0181 (9) −0.0007 (7) −0.0007 (7) 0.0046 (7) C7 0.0180 (9) 0.0169 (9) 0.0174 (9) −0.0043 (7) −0.0002 (7) 0.0034 (7) C8 0.0156 (8) 0.0135 (8) 0.0154 (8) −0.0015 (7) 0.0008 (6) 0.0010 (7) C9 0.0145 (8) 0.0129 (8) 0.0148 (9) −0.0011 (7) 0.0007 (6) −0.0016 (7) C10 0.0156 (8) 0.0123 (8) 0.0154 (9) −0.0008 (7) −0.0009 (7) 0.0012 (7) C11 0.0181 (9) 0.0138 (8) 0.0204 (9) −0.0018 (8) −0.0016 (7) 0.0021 (8) C12 0.0204 (9) 0.0207 (10) 0.0152 (9) −0.0047 (8) −0.0016 (7) 0.0031 (8) supplementary materials sup-5 C13 0.0187 (9) 0.0160 (9) 0.0135 (8) −0.0038 (7) 0.0007 (7) −0.0025 (7) C14 0.0170 (9) 0.0132 (8) 0.0199 (9) −0.0024 (7) 0.0018 (7) −0.0026 (7) C15 0.0164 (8) 0.0181 (9) 0.0155 (8) −0.0021 (7) 0.0014 (6) −0.0003 (7) C16 0.0168 (9) 0.0133 (9) 0.0176 (9) −0.0038 (7) −0.0011 (7) −0.0005 (7) C17 0.0199 (9) 0.0204 (10) 0.0189 (9) −0.0016 (8) −0.0030 (7) −0.0015 (8) C18 0.0207 (9) 0.0206 (10) 0.0190 (9) 0.0023 (8) −0.0006 (7) −0.0002 (8) C19 0.0182 (9) 0.0253 (10) 0.0201 (9) 0.0035 (8) −0.0024 (7) 0.0001 (8) C20 0.0167 (8) 0.0204 (9) 0.0171 (9) −0.0037 (8) 0.0007 (7) 0.0000 (8) C21 0.0212 (9) 0.0271 (11) 0.0215 (10) −0.0078 (8) 0.0002 (7) 0.0039 (8) Geometric parameters (Å, °) 
